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   This dissertation investigates issues in various tasks of Chinese syntactic 
analysis, including word segmentation, part-of-speech (POS) tagging, and 
dependency parsing. To address the issues, the dissertation proposes a set of 
language resources and analysis methods exploiting vocabulary, morphological, 
and subtree knowledge, which are the contributions of this study. The dissertation 
consists of six chapters, which include four chapters describing the proposed 
resources and methods. 
   In Chapter 1, a discussion of the difficulties in Chinese word segmentation, 
POS tagging, and dependency parsing is presented. Several key observations are 
made in this chapter, which lead to the motivation of the approaches proposed in 
later chapters. An overview of the proposed approaches is also given. 
   In Chapter 2, based on the observations of the weakness of the existing 
morphology-based word definition in the Penn Chinese Treebank, a complete set of 
annotation guidelines for Chinese word segmentation and a tagset for POS 
tagging are proposed to overcome the inconsistency and data sparsity problems. A 
label set for dependency labeling is also proposed which is both compatible with 
the Universal Dependency annotation convention and consistent with the word 
segmentation and part-of-speech tagging guidelines proposed in the same chapter. 
By manually re-annotating the entire Penn Chinese Treebank 5.0 (CTB5), the 
advantages of the proposed annotation approach compared to existing ones is 
demonstrated. 
   In Chapter 3, an algorithm that extracts substrings as reliable word boundary 
indicators is proposed. These substrings significantly enhance the accuracy of 
word segmentation systems. The algorithm takes linear time in the average case, 
which is an advantage in processing large-scale raw texts. The algorithm is used 
in word segmentation as well as unknown word extraction, and in evaluation the 
proposed method outperforms existing comparable systems in both tasks. 
   In Chapter 4, the usefulness of character-level POS in the task of Chinese POS 
tagging is investigated. A tagset that is designed specifically for the task of 
character-level POS tagging is proposed. Based on this tagset, the entire CTB5 is 
manually augmented with an extra layer of annotation on each character. From 
the manually augmented corpus, a lexicon that contains the character-level POS 
information for all the characters in CTB5 is compiled. A morphological analysis 
 
 system is also proposed and implemented which can perform character-level POS 
tagging jointly with word segmentation and word-level POS tagging. In 
evaluation, it is demonstrated that by incorporating the character-level POS 
information, the accuracy of word-level POS tagging can be significantly improved. 
   In Chapter 5, a dependency parse reranking approach is proposed to address 
the problem of limited context in the existing graph-based dependency parsing 
models. A feature set that makes fully use of dependency grammar is explored to 
capture global information with less restriction in the structure and the size of the 
subtree context. It exhaustively explores a candidate parse tree for features from 
the most simple to the most expressive while it maintains the efficiency in terms 
of training and parsing time. Algorithms for selecting and extracting informative 
subtrees, eliminating redundancies in the search space of subtrees, and efficiently 
encoding features based on the extracted subtrees are proposed and implemented. 
In evaluation, a comprehensive set of experiments are conducted to demonstrate 
the effectiveness of the proposed reranking approach in the task of Chinese 
dependency parsing. In addition, an end-to-end evaluation that combines all the 
methods and resources proposed in this dissertation is performed to demonstrate 
their effectiveness and compatibility when combined in an integrated system. 
   In Chapter 6, the dissertation is concluded with a discussion of remaining 
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